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3 . A Continuation of a TDifcourfe about Vifi- 
on, withan Examination offome late Ob - 
ji eBions againjl it . By V V illiatn Briggs 
A4. 2). and Fellow of the College of 
Phyfitians. 


TjAving formerly given a a Specimen of my thoughts a- 
* * bout Vifioiiy I purpo/d to defer the publifhingany 
thing more relating to it, till a more entire Treatife(ja.bo\xt the 
particular uf cs of the parts of the Eye inVifion) had been 
finifht* which I intimated my defigning at that time * but 
this will require the confideration ol many more years, and 
indeed the Subject is fo admirable, and may be of fuch ufe 
to convince the Scepticifm of the age, that. I hope it will not 
be timeloft: and if 1 have fufficient opportunities, or be 
a (lifted with the pracl/cal Obfervations of others whom I dare 
confide in, l may perhaps add withal 1 the Pathology of that 
Vfeful part, to make it the more acceptable to the World. 
In the mean time I have been prevailed with to make this 
inlaryement of the forementioned difeourfe, in order to tire 
fuller explaining my thoughts, and the clearing fome diffi¬ 
culties which have been propounded againft it. 

In that fmall Eftay I endeavour’d to (hew. 1 . That the 
fibres of the Optic Nerve, as rifing from the two protube¬ 
rances of the thalami Optici , were more concern’d in Vi holt 
then either the Cornea, Humours , or fietina fas they are 
conlider'd by Writers in Optics )- y not only becaufe fenfation 


(a) In Mr. Hook’* Pbilof. Collections Nt. 6. 
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is perform’d chiefly in the Brain , and thefe other parts are 
bat the travfenm to it; but alfo becaufe in an Amaurbjis or 
guttaferena thefe parrs are free from any indifpofition (the 
Eye appearing, as naturally * without any fault tho the 
fight is then wholly lofl • and therefore thofe fibres of the 
Optic Nerve mu ft be principally affected , either by b be¬ 
ing obflrufb.d, or the roots of’em compreft (about the tha¬ 
lami Optici, by fome tumour , or too much pent in by a con- 
tra&ion and extenuation of the outward coats cf the Nerves, 
or by any Confufton or Contortion of the faid Fibres. 

2. I fhew there that the fnpcrtor fibre in each thalamus 
Opticus had the greaieft tenfion, and the inferior the leaft ; 
as may appear from the former arifing from the #o/> ofthe 
thalami optici and having the greateft flexure thus O ; 
and the latter arifing from the lower part of the aforefaid 
thalami and having the leaft flexure thus j as may be 
judg’d from a view of thofe parts in the Brain } fo that the 
Correfpondencc of the former or latter in Jite zn&tenfion caus’d 
that corrtfpondence or Union in Vifion* 

9. It may be further noted that the intermediate or 
lateral Fibres in the fame Eye, tho diametrically oppofite 
to one another, are laid to differ in tenjion fbyreafonof 
a more confiderable flexure of the external then the inter - 
naif) whence two Stars or other bodies feen by the collateral 
Fibres of the fame Eye (whilft t’ other may be fhutj appear 
diftindt and not as one, becaufe they areviewed by difcord 
Fibres of that fame F.ye * which likewife is fo kept in its Or¬ 
bit by the invcfling parts , that it can’t well be otherwife. 

4. I obferv d that the Optic Nerves arofe c feparately 
from thofe two Moleculce of the brain, and befides have a 
peculiar advantage in rifing from thefe hillocks in this man¬ 
ner ,• whereas the other Nerves a rife from the bafis of the 
brain in a flatter manner , and clofer together , fo that the ex- 
tream difference of their rife is very remarkable, and in. 

(b) See Honor. Sepulchred tom. 1. lib* 1. Sett. 18. Obferv.l . &. J* 

(c) See fcg. i, in the fortrmcaimed Collett* 1 % U 
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tended furely by Nature for fome extraordinary end.* Thus 
that of the Optic Nerves in order to their confetti requir’d a 
correffondingtenfion in their F ibres, orelfe Vi lion had been 
always double , fince thofe Nerves zrife feparately from two 
difhncl eminences ofthe brain: but the other Nerves ariting 
defer together ('whereby there may be a communication be¬ 
tween their Fibres,) or belonging tofenfesthat require not 
fo minute difcrimination of obje&s as Villon does > there need¬ 
ed not that exadtnefs in the placing or tendon of the Fibres. 

5 - In the pofition of the Fibres of the Optic Nerves I 
(hew that they keep their dijlind order ^ and confequently 
that they are not mixt or blended together at the place of 
their connexion (as was frivoloufiy fuppos’d by Authors before 
to folvc xhzVnion ofVifionJ. And this lobferv’d not only 
from what is noted in Man by Vefalius, lfiolan^ and others 
in their particular remarks in this Cafe, but alfoby what 
Nature it felffhews in the Chameleon and feveral of the ft C- 
bler fort of Fifhes ; where they are fcarce join’d *, and.this 
fire might intend in thefe fmall or helplefs creatures (who 
turn thereby their Eyes to feveral obje&s and different coafts 
at once,) to avoid thofe on all fides thatinfejl them, or to 
Catch the more readily their fleeting food ; whereas others 
that have ’em clofer join'd view particular objects the better 
by looking more fteadily ax intently toward one part, and 
areotherwife provided for in their food or their fafety. 

6 . £ obferv’d that in the infertion of thefe Fibres into the 
Eye ( where the Medullary part of them forms the J{ctina) 
they fiill kept their diflinct fcries , and that they are much 
kept in, not only by being faftne’d (or terminating) on the 
procejj'us ciliares, but aifo by little tranfverfc Fibres (.that are 
not deferibed in the Figure I have givenj which ferveto 
conned thofe that run d long-roaics > there deferibed s and 
make the whole Coat appear in a glafs cf dear water like 
Lawn or Tiffany as I have fhewn. None that I know ever 


(c) See the j .Figure in the fmmer Collections f^here the Letters a>b y c, d y &c*in the 
tyffbcw thefe dire LI Fibres of th ; K'jtim. 
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diditbefore me, 'and thofe that have mention’d the fame.ex- 
periment fince i.w ithout taking notice hereof) have tniftook 
my intent in it. For the putting the Retina in water is not 
to wafli off the mucous Subflancc » which is its proper Sub - 
jtance •, but ’tis to expand the l/brcs by the playing it up and 
down in warm water,and to magtrifte the Image of it by a double 
refraction of the lucid raies, which pafs through that and 
the Glafit that contains it. 

That there is a little white filmy matter comes off upon 
waffling the Retina is true, and this ferves to fill up the inter . 
flues of the Fibres and thicken the Coat, whereby the Raies 
terminate the better* and pafs not through to the Choroeidest 
fwhich takes off in fomemeafure Mons r . Mariotte's objecti¬ 
on of which more anon ) and this may be part of th efuccus 
Nutritins of the Nerve; tho however the Coat‘may be as 
well faid f/flerefpecies (as they call it> or to terminate the 
Raies, as the Oil’d Paper does the turning Images in the 
£«;rfemnotwithftanding ic be in fome meafure diaphanous. 
Befides toward the bottom of the Eye the F ibres of this Coat 
converge very much or come clofer together, and’rishere 
that is the moft lively reprefentation or exquifitejl f'enfe of the 
objed,for w ch reafon partly,as alfo partly from it’s figured 
formerly took the liberty of calling it a -Papilla inverted. This 
lies in Men diametrically oppofite f to the Pupil fas the optic 
Nerve is plac’d in theforementioned figure • but in Brutes 
more obliquely by reafon of the infertion of the Optic Nerve 
more toward the inner Canthm ; to that fomeiimes (as we 
may fee in Horfes uponflartwy) they are fore’e ro turn their 
Eye accordingly.^ diftinguifh clearly objeds that furprize 
them. 

7. But next of all I would have it obferv’d, that where¬ 
as I fay the intermediate Fibres gradually differ in tenfion 
as they are nigher or further from the top of the Thulami op- 
tidy it may beeafily fuppos’dthat they do it by fo Mu 


£c) U Opbtb.py 30, pubiifhtd* A . Z\ 1 676* 
f) Fig* 1. lutbofe Fbitis. ColUttim* 
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nute Gradations , that the difference of thofe that are nigher 
to the Top , from the Superior of all, is very little ('and 
therefore cannot make fo confiderable a difference 
in the view of the parts of an Objedf)* but from thofe that 
are further off great enough, and the difference of the 
hightft fibres from the loweft , greateff of all. Befides I 
•would have it obferved that ’tis the different tenfion of the 
’Thalami Ofitici , and not fo much a varying Expanfion of 
them in the Eye, that makes the difference. For as the 
Ey' d'fcernsan Object more by the inward than outward 
cone of Vifion : fo the Soul may be well fuppofed tojudg 
of or difcriminate things abroad* not fo much by the out “ 

■ward part of the fibres inferted in the Organ , as by the in- 
ward that terminate about the common Senfory in the brain 
and more immediately affedi her. 

8. Whereas I mention fometimes the paralleUfme of the 
Correfpondent fibres* I mean it notinaffiidl Mathema¬ 
tical Senfe (as I partly hinted at the latter end of that Eflay,) 
but only their being as it were in (equilibria or clue poife in 
refpeft of their fituation * and therefore if thofe fibres had 
been ftraight ( and not of a Curv'd figure > as they are) I 
fhould have rather chofe to have expreft my mind by the 
phrafe of Mathematicians , of their being in eodempiano. 

But my fenfe being underftood there need not be any ex¬ 
ception to the word, fince it was rot fo eafy to exprefs 
my meaning by abetter; and therefore 1 lhall pafs by this, 
and proceed to more real objections that have been fent 
me by Mr. Newton our worthy Prof, of Mathematicks at 
Cambridge ('and other friends*) relating to the Opinion it 
felf. 

The i. Objection was made in the R. S. when it was ob/'e£f. 
read there* which (as I was told) was this;. vi% : That it 
feern’d difficult to conceive how thofe Joft Medullary Fibres 
of the Nerve could have fuch a tenfion. But this is not hard¬ 
er to conceive than in that of a Spiders-Web , whofe Mu¬ 
cous fiubfiame and Expanfion very well anfwers to that of the 

Re - 
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7 {etina (whilft in its due pofition or Expanfion in the Eye*,') 
and as the leaf): breath of Wind moves the one 3 fo the leaft gale 
of the Etherial or lucid matter caufes a vibration in the other. 

Further it was objected, That it was hard to conceive 
how fo foft a body as the thalamus Opticus (being only a pro¬ 
tuberance of the Medullary part of the Brain; could make 
fuch a difference in the Strefs or tenfion of the fibres: But 
’tis apparent that upon drawing the Nerve from it forward 
(according as tis ftituated and runs toward the Eye) the Su. 
penor fibres are more upon the Strefs than the lateral, and 
Nature in thefe cafes is finer in her operations (or to (peak 
more properly th zgreat Author of N ature is) then we are ki 
our Conceptions of them. It Teems fo efpecially in the for¬ 
mation of this Organ , where the Apparatus of its parts in ol¬ 
der to vifion is fo curioufly conti ive’d by the great Artifi 
and all is done as it were in fo fine Miniature and with fo 
[oft Touches of his inimitable hand * that it exceeds as much 
the other parts of th t human body ^ as that does eminently 
tranfcendthe remaining frame of the vifible World. 

2. It has been objected by others, That if the Superior fi¬ 
bres were more tenfe then the inferior we fhould fee bet¬ 
ter by raies falling on the top than the bottom of the Eye, 
or fee an objedl better plac’t below our Eye (when the 
raies palling in a Jlraight line from it muft terminate in the 
top fibres) then above it 5 when viceverfd they muft ter¬ 
minate in the loner fibres. To this I anfwer, that it does 
accordingly fall out fo > and this is a more pofitive and di- 
re£b proof of my Opinion =, for I appeal to any man’s expe¬ 
rience whether the Characters ina Boo^appear n °t better to 
him, or he reads not better in it held about half a yard'hn- 
der his Eye than fo much above it ^ or whether he does not 
more readily difcern or find out objetfts beneath than above 
him with the fame light: and this may be further illuftrat' 
ed by my d L d , Bacons experiment of a mans appearing bet¬ 
ter on the ground to him ihat is plac’t on a high fteeple then 
vice verja . 

Hxperim ■■ Cent, 3, Nm Hi(l. 
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$.It is urg’d that according to my Scheme of the fituatio* 
of the correfpondent fibres, the Raies of an objedtplac’t 
laterally (fuppofe toward the left Eye ) could not fall upon 
the fellow Fibres in the right Eye ; for if it were plac’t fo 
flantingly toward the left Eye the raies could not fall upon 
the internal lateral Fibres of both Eyes in that pofition; 
but upon the internal of one, fuppofe the left Eye , and the 
external lateral of the right which would caufe a double 
perception. This Objection I forefaw when I hinted ( in p. 
17 6. of the aforefaid Collections) that Whether the Nerves 
dccufated or not , it would be no prejudice to my Opinion, nay per¬ 
haps might more fully confirm my opinion where they do. In that 
paffage I had refpeCtalfo I contefs to the inverjion of the I- 
mage in the Eye being rectified in the Brains tho that equally 
preffesany other Hypotbefis, and the explication of the thing 
may be well enough underflood by a blind man's judging of 
the pofition of an object above his head by touching it with 
one end of his flick, tho the other end terminates under that 
ObjeU or in his hand: And fo in our view of an cbjedt the true 
fituation of the refpedtive parts is nor diftinguifh’n fo much 
by the means of that end of the ray that terminates in the Eye 
as oft’other end that touches the Objeel , from whence the 
vibration or protrufion comes. 

But to leave this which does not fo particularly con¬ 
cern me :> I come to the objedtion it felf as it relates to my 
Opinion 5 and tho it feems at fit ft view the moft difficult of 
all to be anfwer'd, yet it may be determin’d by the Experi¬ 
ment it felf, better than by the Scheme (in the Phil of. Col¬ 
lections,), where the Eyes are not drawn in that pofition that 
is here requir'd. Now let there be plac’t an object near the 
left Eye of any perfon (but not fo near that Eye as that the 
Mole might hinder the rays from falling on the right , be- 
caufe it is to be Teen with both) , and whilft that perfon looks 
on it let a By-(lander obferve the pofition of both Eyes , and 
he (hail fee that the pupil of the right Eye is turn’d in a 
very oblique manner to the object, whereas the pupil of the 

A a ' left 
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left is fcarce fo at all, whereby there will be three parts to 
one more in the diftance of the pupil of the right Eye from 
th e external Canthus fas maybe judg’d by the proportion 
of the White that appears) then there will be in the other 5 
fo that the pofition of the right Eye in refped of the left 
is as in Fig. 5. 


a. The Object. 

b. 'The left Eye, 

C. The right. 

d. d. The Pupils. 

e. e. Two internal-lateral fibres • 

f. f. Two external-lateral, 

g. g. The optic Nerves, 


Hereby it appears that if the Obje&be fo plac’t that it 
isfeen with both Eyes, the right Eye accommodates it felf 
to the pofition of the left, that the rays ftrike soyrefpondent 
Fibres , and the percuflion or Vibration being toward the 
bottom or Papilla of the Eye for near its Axis) where I 
before obferv’d Vijion to be chiefly perfornfd, a fmall turning 
©fone Eye to another will make that accommodation. 

Moreover as this accommodation is made in an oblique 
pofition of the obje£t, fo is it more readily done in a direct 
pofition of the fame; and this we may perceive in an Object's 
retiring in zjtraight line from the Eyes, whereby the Pum 
pels gradually devaric ate 5 as on the contrary, they converge 
when the Object is feen very near them, and that fo for¬ 
cibly that ’tis a pain to hold them long in that pofture. 
Now by this various incidence of the rays fometimes on 
the internal and fometimes external Fibres f according as the 
Object approaches or recedes from us) its varying pofition in 
refpeft of diftance from us, is perceived, tho it recedes 
from us in a (traight line , and at the fame time be equi-defiant 
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from the Horizon with our Eyes. In Brutes alfo we fee 
their Eyes accommodate themfelves in their viewing a An¬ 
gle object: But however the rays fcem to fall here more 
readily upon the external Fibres, becaufe of the oblique in - 
fertion of the Optic Nerve , and therefore they do not fo in¬ 
differently turn their Eyes to difcriminate the Motion of 
obje&s as we do , nor is their Sphere cf Vifion fo 
large. 

4. But to proceed to other obje&ions5 The cafe of 
Crofs'd-ey'd perfons by birth (that are fo from a fmall<r<mrw- 
tion of one of the Motory Mufcles of the Eye) I have con- 
fider’d at the end of the foremention d d Effay , and fhewn 
withal why a Morbid strabifmus, or more-violent contor¬ 
tion of thofe Mufcles after great convulfions of the Nerves, 
caufes always a double Vifion (to which the inftances out 
of Dr. Willis, &c. In p. lj 6 . of thofe Colle&ions do 
refer; ) which problem was fo hard to confider of by Plem- 
pius , and others before; and indeed can fcarce be folv’d by 
any other Hyothefis. 

"5. It has been urg’d That the tenfion of all the Fibres of 
the Optic Nerves might be uniform, notwithftanding the 
greater flexure of the Superior ,* becaufe thefe latter might 
be longer, and confequently might not have a greater flrefs 
upon the thalami Optici then the lateral: As, if the arm of 
a tree grows bent t the fibres on the protuberantpart feem 
not more flretcht then on the concave fide, but to take only 
a longer compafs. To which 1 anfwer that fenfe evinces 
the contrary in our cafe (as I fhew before), and if any one 
draws out the Optic Nerve ftraight forward from the thala¬ 
mus Opticus , or as it lies in its Natural pofition , he will 
plainly fee that the top Fibres prefs more on the fubjacent 
medullary Protuberances then the lateral or, make a deeper 


(4) I#M77* °f Mi Pkilof.CtUetlimN 1 . 4 , 
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imprcflion. Befides to anfwer one fimilitude with ano¬ 
ther, we may obferve that the Fibres of thofe Mufcies that 
extend the legs and bear-uptm th ebotv of the knee,feetn more 
Jlrecht and vigorous in their adlion then the contraSlors that 
run in the hollow under iti and this was admirably contriv’d 
by the Wifdom of out great Author (and may be unanfwer- 
ably objected to the followers of Epicurus , who fay the 
parts of the human body were made without any dtfign:) 
for fince thofe Extending Mufcies of our lepps are much pent 
up and hindredin their action by the poflureof theChild 
hi the Womb (which lies with its knees up to its mouth*) 
that defect is excellently compenfated by the natural tenfion, 
and portion of'the faid Fibres* or clfe Man could never go 
Upright. 

6 . It has been urg'd That the a&ion of Vifion was uni¬ 
form* and therefore requir'd an uniform tenfion of all the Fi¬ 
bres. To which I anfwer, th at tho in the view of the intire 
Objett, or its place by both eyes, it ought to be fo* and 
that therefore it was done by correspondent Fibres (as I have 
formerly explarnM); yet in a ftridber view of theparts of the 
fame Objedt by one Eye, there is a diferimination. For 
to in fiance in a body of the moft fim-ple figure and colour,’ 
(as fuppofe a Globe all red^ or of Fire) that fhould be feen by 
one Eye only* ’tis certain the Eye diftinguifhes the different 
parts in their extra-pofitions , or diflindl fituations in refpedl 
of one another, tho they be all of apiece as it were other- 
wife.* and unlefs it were fo, I fee no reafon why that red 
Globe fhould not appear only one red[peep. Or a Globe of 
fire as a lucid point : Now this diflinguijhing of the parts is 
eafiiy conceivable to be done by the difiordFibres of the 
fame Eye. 

7- Laflly it has been urg’d That the Fibres of the Choroei - 
des feem more adapted to Vifion then thofe of the Tfetina, 
becaufe thefe la ft did not [if ere fpecies (to ufe their phrafe) 
as tranfmitting the colours of the former; and befides fome 
Blood-veffels running amongft ’em would interrupt the 
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image; and laftly fenfation i ould be better continued t° 
the Tettfe f ikes of the Piet >m'er by the oee, then.t© tK e 
brain by tli tjhfter of iise otsieri/ 

Although this baft Olneft tondoes not dketftiy fhik«? at 
my Notion of Vifion (becuuib. -a> cmofftondence of Fibres 
may be u nderftoad. as. vyell in one as tfotlier^) i yptiit may 
not be areifs to confitier particularly i be<Ja$i£1 have 
formerly averted; and do Hill j, i that Fifoh can be nt> way 
better performed then by the Fibres ofik£Retitta ti however 
otherfcnfes may require in their atftion a greater//^fi’:jh the 
Membranes that are lubfervient to them* which fome of 
late will have to be the only inftrurtiems offenfe. pirft 
then it is certain that' fas 1 fa id before) the Retina is no 
more tranfpartnr if lo much as the (fil'd paper in the lantern $ 
which yet ferves well enough to intercept the turning i- 
niages of it. Secondly, That being of a rehitijh colour , add 
reiembling thereby the white Paper inthe dark houfe, it 
is fitter to receive the images of colour’d objetts then the 
datfjhade of the Choroeides. Thirdly, It being the more 
inward or medullary expanfon of the Optic Nerve it can more 
immediatly tranfmicany motions to the Meditullium of the 
brain for the common fenjory) then the other part, which 
by its continuation to th epia mater does not reach it 5 and 
this I urg'd formerly, which has not yet been anfwer’xi by 
any of Motif eur Mariotte’s followers. Fourthly*The Flood - 
VejJ'els running upon it is as well an objection againft the 
Choroeides (if the latter be not chiefly a Plexus of the fame 
as has been lately well argued,), becau tethis Coat lies under 
the Retina, and confequently under them too* and there¬ 
fore hereby is only prov’d that in feme pofitions of our 
body, or in fome stations, we do not fo well view an Ob* 
je& as in others* and this is very true. Fifthly, As to the 
Tenfnefs of the Fibres, I before obferv’d that the Retina 
has as much as thofe of a Spider*s Web } and this is fufficient* 
nay more fuitableto the finer ftroaksof the etherial or lucid 
matter and the nice offings ofthisfenfe* which is not re¬ 
quired 
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required in any other : and therefore the fame obje<ftion 
may lye again# the Conftitution ofthebrmn it felf, which con- 
fifts of Coil medullary Fibres that are however fit enough 
to receive or propagate any motion* and whilft they are 
fill’d with Awnat jjnrits may be allow’d to have the like 
Tenfnefs, or refinance that a loc\ofwool has, or a Spider’s 
Web. And if £ may be admitted to carry on the fimili- 
tude; As that little Animal in the Centre of its foft circumtend- 
ed Fibres is fenfible of the leaft gale of Wind, Or is ala- 
rum’d by the leaft noife or touches of its prey or of an enemy 
from any Quarter* by the delicate expanfion of its Fibres; 
So may the Soul much more (in the common fenfory ) being 
fur rounded by Fibrillce of expanded Nerves and of a finer make $ 
apprehend from what Quarter the feveral motions come 
from abroad,and more minutely perceive the difference of’em in 
refped of the diverfe Organs of fenfe and the different fine* 
nefs or tenfion of thofe Nerves that belong to the fame. 


S Ome faulcs being committed by the Prefs in t he Previous Dl\. 

conrfe to this, ;n the Philof. Collections, Numb. 6 . maybe thus 
corrected. Pag. 170. lin. zg. for even and fight , read even and in 
fitn. p. 173. 1 . 28. for fight, r.fite. In the Margents of pag.170* 
*73' 176 , to Fig, I. add the Characters i,h 



